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Course Standards 

Course Code: 303093 

Course Name: Integrated Science III 

Grade Level: 9-12 

Upon course completion students should be able to: 

 

• HS-PS4-1. Use mathematical representations to support a claim regarding relationships 

among the frequency, wavelength, and speed of waves traveling in various media. 

[Clarification Statement: Examples of data could include electromagnetic radiation 

traveling in a vacuum and glass, sound waves traveling through air and water, and 

seismic waves traveling through the Earth.] [Assessment Boundary: Assessment is 

limited to algebraic relationships and describing those relationships qualitatively.] 

 

• HS-PS4-2. Evaluate questions about the advantages of using a digital transmission and 

storage of information. [Clarification Statement: Examples of advantages could include 

that digital information is stable because it can be stored reliably in computer memory, 

transferred easily, and copied and shared rapidly. Disadvantages could include issues of 

easy deletion, security, and theft.] 

 

• HS-PS4-3. Evaluate the claims, evidence, and reasoning behind the idea that 

electromagnetic radiation can be described either by a wave model or a particle model, 

and that for some situations one model is more useful than the other. [Clarification 

Statement: Emphasis is on how the experimental evidence supports the claim and how a 

theory is generally modified in light of new evidence. Examples of a phenomenon could 

include resonance, interference, diffraction, and photoelectric effect.] [Assessment 

Boundary: Assessment does not include using quantum theory.] 

 

• HS-PS4-4. Evaluate the validity and reliability of claims in published materials of the 

effects that different frequencies of electromagnetic radiation have when absorbed by 

matter. [Clarification Statement: Emphasis is on the idea that different frequencies of 

light have different energies, and the damage to living tissue from electromagnetic 

radiation depends on the energy of the radiation. Examples of published materials could 

include trade books, magazines, web resources, videos, and other passages that may 

reflect bias.] [Assessment Boundary: Assessment is limited to qualitative descriptions.] 

 

• HS-PS4-5. Communicate technical information about how some technological devices 

use the principles of wave behavior and wave interactions with matter to transmit and 

capture information and energy.* [Clarification Statement: Examples could include solar 

cells capturing light and converting it to electricity; medical imaging; and 

communications technology.] [Assessment Boundary: Assessments are limited to 

qualitative information. Assessments do not include band theory.] 

 

• HS-LS1-4. Use a model to illustrate the role of cellular division (mitosis) and 

differentiation in producing and maintaining complex organisms. [Assessment Boundary: 



Kentucky Department of Education - Course Standards 

KDE:OTL:LP:KS:AE 11/2017  Page 2 

Assessment does not include specific gene control mechanisms or rote memorization of 

the steps of mitosis.] 

 

• HS-LS3-1. Ask questions to clarify relationships about the role of DNA and 

chromosomes in coding the instructions for characteristic traits passed from parents to 

offspring. [Assessment Boundary: Assessment does not include the phases of meiosis or 

the biochemical mechanism of specific steps in the process.] 

 

• HS-LS3-2. Make and defend a claim based on evidence that inheritable genetic variations 

may result from: (1) new genetic combinations through meiosis, (2) viable errors 

occurring during replication, and/or (3) mutations caused by environmental factors. 

[Clarification Statement: Emphasis is on using data to support arguments for the way 

variation occurs.] [Assessment Boundary: Assessment does not include the phases of 

meiosis or the biochemical mechanism of specific steps in the process.] 

 

• HS-LS3-3. Apply concepts of statistics and probability to explain the variation and 

distribution of expressed traits in a population. [Clarification Statement: Emphasis is on 

the use of mathematics to describe the probability of traits as it relates to genetic and 

environmental factors in the expression of traits.] [Assessment Boundary: Assessment 

does not include Hardy-Weinberg calculations.] 

 

• HS-LS4-1. Communicate scientific information that common ancestry and biological 

evolution are supported by multiple lines of empirical evidence. [Clarification Statement: 

Emphasis is on a conceptual understanding of the role each line of evidence has relating 

to common ancestry and biological evolution. Examples of evidence could include 

similarities in DNA sequences, anatomical structures, and order of appearance of 

structures in embryological development.] 

 

• HS-LS4-2. Construct an explanation based on evidence that the process of evolution 

primarily results from four factors: (1) the potential for a species to increase in number, 

(2) the heritable genetic variation of individuals in a species due to mutation and sexual 

reproduction, (3) competition for limited resources, and (4) the proliferation of those 

organisms that are better able to survive and reproduce in the environment. [Clarification 

Statement: Emphasis is on using evidence to explain the influence each of the four 

factors has on number of organisms, behaviors, morphology, or physiology in terms of 

ability to compete for limited resources and subsequent survival of individuals and 

adaptation of species. Examples of evidence could include mathematical models such as 

simple distribution graphs and proportional reasoning.] [Assessment Boundary: 

Assessment does not include other mechanisms of evolution, such as genetic drift, gene 

flow through migration, and co-evolution.] 

 

• HS-LS4-3. Apply concepts of statistics and probability to support explanations that 

organisms with an advantageous heritable trait tend to increase in proportion to 

organisms lacking this trait. [Clarification Statement: Emphasis is on analyzing shifts in 

numerical distribution of traits and using these shifts as evidence to support 

explanations.] [Assessment Boundary: Assessment is limited to basic statistical and 
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graphical analysis. Assessment does not include allele frequency calculations.] 

 

• HS-LS4-4. Construct an explanation based on evidence for how natural selection leads to 

adaptation of populations. [Clarification Statement: Emphasis is on using data to provide 

evidence for how specific biotic and abiotic differences in ecosystems (such as ranges of 

seasonal temperature, long-term climate change, acidity, light, geographic barriers, or 

evolution of other organisms) contribute to a change in gene frequency over time, leading 

to adaptation of populations.] 

 

• HS-LS4-5. Evaluate the evidence supporting claims that changes in environmental 

conditions may result in: (1) increases in the number of individuals of some species, (2) 

the emergence of new species over time, and (3) the extinction of other species. 

[Clarification Statement: Emphasis is on determining cause and effect relationships for 

how changes to the environment such as deforestation, fishing, application of fertilizers, 

drought, flood, and the rate of change of the environment affect distribution or 

disappearance of traits in species.] 

 

• HS-ESS1-1. Develop a model based on evidence to illustrate the life span of the sun and 

the role of nuclear fusion in the sun’s core to release energy that eventually reaches Earth 

in the form of radiation. [Clarification Statement: Emphasis is on the energy transfer 

mechanisms that allow energy from nuclear fusion in the sun’s core to reach Earth. 

Examples of evidence for the model include observations of the masses and lifetimes of 

other stars, as well as the ways that the sun’s radiation varies due to sudden solar flares 

(“space weather”), the 11- year sunspot cycle, and non-cyclic variations over centuries.] 

[Assessment Boundary: Assessment does not include details of the atomic and sub-

atomic processes involved with the sun’s nuclear fusion.] 

 

• HS-ESS1-2. Construct an explanation of the Big Bang theory based on astronomical 

evidence of light spectra, motion of distant galaxies, and composition of matter in the 

universe. [Clarification Statement: Emphasis is on the astronomical evidence of the red 

shift of light from galaxies as an indication that the universe is currently expanding, the 

cosmic microwave background as the remnant radiation from the Big Bang, and the 

observed composition of ordinary matter of the universe, primarily found in stars and 

interstellar gases (from the spectra of electromagnetic radiation from stars), which 

matches that predicted by the Big Bang theory (3/4 hydrogen and 1/4 helium).] 

 

• HS-ESS1-3. Communicate scientific ideas about the way stars, over their life cycle, 

produce elements. [Clarification Statement: Emphasis is on the way nucleosynthesis, and 

therefore the different elements created, varies as a function of the mass of a star and the 

stage of its lifetime.] [Assessment Boundary: Details of the many different 

nucleosynthesis pathways for stars of differing masses are not assessed.] 

 

• HS-ESS1-4. Use mathematical or computational representations to predict the motion of 

orbiting objects in the solar system. [Clarification Statement: Emphasis is on Newtonian 

gravitational laws governing orbital motions, which apply to human-made satellites as 

well as planets and moons.] [Assessment Boundary: Mathematical representations for the 
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gravitational attraction of bodies and Kepler’s Laws of orbital motions should not deal 

with more than two bodies, nor involve calculus.] 

 

• HS-ESS1-5. Evaluate evidence of the past and current movements of continental and 

oceanic crust and the theory of plate tectonics to explain the ages of crustal rocks. 

[Clarification Statement: Emphasis is on the ability of plate tectonics to explain the ages 

of crustal rocks. Examples include evidence of the ages oceanic crust increasing with 

distance from mid-ocean ridges (a result of plate spreading) and the ages of North 

American continental crust increasing with distance away from a central ancient core (a 

result of past plate interactions).] 

 

• HS-ESS1-6. Apply scientific reasoning and evidence from ancient Earth materials, 

meteorites, and other planetary surfaces to construct an account of Earth’s formation and 

early history. [Clarification Statement: Emphasis is on using available evidence within 

the solar system to reconstruct the early history of Earth, which formed along with the 

rest of the solar system 4.6 billion years ago. Examples of evidence include the absolute 

ages of ancient materials (obtained by radiometric dating of meteorites, moon rocks, and 

Earth’s oldest minerals), the sizes and compositions of solar system objects, and the 

impact cratering record of planetary surfaces.] 

 

• HS-ESS2-1. Develop a model to illustrate how Earth’s internal and surface processes 

operate at different spatial and temporal scales to form continental and ocean-floor 

features. [Clarification Statement: Emphasis is on how the appearance of land features 

(such as mountains, valleys, and plateaus) and sea-floor features (such as trenches, 

ridges, and seamounts) are a result of both constructive forces (such as volcanism, 

tectonic uplift, and orogeny) and destructive mechanisms (such as weathering, mass 

wasting, and coastal erosion).] [Assessment Boundary: Assessment does not include 

memorization of the details of the formation of specific geographic features of Earth’s 

surface.] 

 

• HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative 

criteria and constraints for solutions that account for societal needs and wants. 

 

• HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into 

smaller, more manageable problems that can be solved through engineering. 

 

• HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized 

criteria and trade-offs that account for a range of constraints, including cost, safety, 

reliability, and aesthetics, as well as possible social, cultural, and environmental impacts. 

 

• HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a 

complex real-world problem with numerous criteria and constraints on interactions within 

and between systems relevant to the problem. 

 

Standards marked with an asterisk (*) integrate traditional science content with engineering. 
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